TCT-495: Transcatheter Aortic Valve Implantation Using The Left Subclavian Route Is Feasible And Safe  by unknown
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&RQFOXVLRQ7KH)U&RUH9DOYH7$9,SURVWKHVLVVKRZVDSURPLVLQJVDIHW\DQGSHUIRUPDQFH
SUR¿OH DW VL[ PRQWKV LQ WKLV PRQLWRUHG PXOWLFHQWHU WULDO 6WDEOH PRUWDOLW\ DQG PRUELGLW\
RXWFRPHVDUHZLWKLQH[SHFWDWLRQVIRUSHUFXWDQHRXVO\WUHDWHGVXEMHFWVZLWKVHYHUHV\PSWRPDWLF
DRUWLFVWHQRVLVLQWKLVYHU\KLJKULVNVXEJURXS6XVWDLQHGLPSURYHPHQWVZHUHREVHUYHGWRDWOHDVW
VL[PRQWKV(QUROOPHQWDQGORQJWHUPIROORZXSDUHRQJRLQJ
7&7
3UHVHUYHGYDOYHIXQFWLRQPRQWKVHFKRJUDSKLFIROORZXSSRVW7$9,
/LQGD&RWD(XJHQLR6WDELOH*LRYDQQL6RUURSDJR$QJHOR&LRSSD*LRYDQQD6DUQR9LQFHQ]R
/XFFKHWWL0DUFR$JUXVWD3DROR5XELQR
&OLQLFD0RQWHYHUJLQH0HUFRJOLDQR$9,WDO\
%DFNJURXQG7KHLPPHGLDWHFOLQLFDODQGKDHPRG\QDPLFUHVXOWVRI7$9,LQSDWLHQWVDWKLJKVXUJLFDO
ULVNDUHH[FHOOHQW7KHUHLVOLPLWHGGDWDDVWRZKHWKHUYDOYHIXQFWLRQGHWHULRUDWHVGXULQJIROORZXS
2EMHFWLYHV7KHDLPRIWKLVVWXG\ZDVWRDVVHVVWKHQDWXUDOKLVWRU\RIYDOYHIXQFWLRQXSWRRQH\HDULQ
SDWLHQWVXQGHUJRLQJ7$9,
0HWKRGV2QHKXQGUHGDQGWZHQW\SDWLHQWVZHUHUHFUXLWHGIURPD7$9,SURJUDPPHDWRXULQVWLWXWH
(LJKW\¿YH SURFHGXUHV ZHUH SHUIRUPHG XVLQJ D WUDQVDSLFDO DSSURDFK DQG  SURFHGXUHV XVLQJ D
WUDQVIHPRUDODSSURDFK$OOSDWLHQWVXQGHUZHQWDQDVVHVVPHQWRISURVWKHWLFYDOYHIXQFWLRQLPPHGLDWHO\
SRVWSURFHGXUDOO\DWGD\VDQGRQH\HDUSRVWSURFHGXUHZLWKWUDQVWKRUDFLFHFKRFDUGLRJUDSK\)RU
HDFK SDWLHQWV DRUWLF YDOYH DUHD $9$ DQG DRUWRYHQWULFXODU SUHVVXUH JUDGLHQW 3*ZHUHPHDVXUH
DWHDFKWLPHSRLQWV7KH$9$UDWLREHWZHHQWKH$9$DWHDFKWLPHSRLQWDQGWKH$9$GHWHFWHGSRVW
SURFHGXUHZDVFDOFXODWHG7KH3*UDWLREHWZHHQWKH3*DWHDFKWLPHSRLQWDQGWKH3*GHWHFWHGSRVW
SURFHGXUHZDVFDOFXODWHG
5HVXOWV3URFHGXUDOVXFFHVVZDVREWDLQHGLQRIWKHSDWLHQWV$9$DQG3*UHPDLQHGVWDEOHRYHU
RQH\HDUVIROORZXSDVGHPRQVWUDWHGE\WKHODFNRIGLIIHUHQFHVLQWKH$9$UDWLRDQGWKH3*UDWLRRYHU
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
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LIFRQ¿UPHGE\ODUJHVFDOHUHJLVWULHVZLWKORQJHUIROORZXSFRXOGEHLPSRUWDQWLQH[WHQGLQJLPSODQW
LQGLFDWLRQVWRSDWLHQWVZLWKDYHUDJHVXUJLFDOULVN
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%$9DVDUHVXOWRIWKHUHTXLUHPHQWIRUODUJHERUHIHPRUDODUWHU\DFFHVV
$YDLODEOHRSWLRQVIRUPDQDJHPHQWRIWKHDFFHVVVLWHDUHPDQXDOFRPSUHVVLRQVXWXUHPHGLDWHGFORVXUH
GHYLFHVDQGUHFHQWO\UHSRUWHGFROODJHQEDVHGFORVXUHGHYLFHV
$LP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3DWLHQWV$W+LJK6XUJLFDO5LVN
/HQDUG&RQUDGL2ODI)UDQ]HQ+HQGULN7UHHGH0RULW]6HLIIHUW6WHSKDQ%DOGXV-RKDQQHV
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8QLYHUVLW\+HDUW&HQWHU+DPEXUJ+DPEXUJ*HUPDQ\
2EMHFWLYHV&RURQDU\DUWHU\GLVHDVHDQGFDOFL¿HGDRUWLFVWHQRVLVKDYHDVLJQL¿FDQWFRLQFLGHQFHGXH
WRDVLPLODUSDWKRJHQHVLVRIWKHWZRHQWLWLHV*RRGUHVXOWVDUHDFKLHYHGE\FDUGLDFVXUJHU\HYHQLQ
SDWLHQWVZLWKUHOHYDQWFRPRUELGLWLHVXQGHUJRLQJFRPELQHG&$%*DQGDRUWLFYDOYHUHSODFHPHQWEXW
WKHUHLVQHHGIRUOHVVLQYDVLYHDOWHUQDWLYHVIRUVHOHFWHGSDWLHQWV:HUHSRUWRXUSUHOLPLQDU\H[SHULHQFH
LQFRPELQHG7$9,DQG3&,IRUSDWLHQWVZLWKKLJKVXUJLFDOULVN
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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RULQDVLQJOHVWDJH
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WR WKHULJKWFRURQDU\DUWHU\ LQFDVHV WR WKH/$'LQFDVHVDQG WR WKHFLUFXPÀH[DUWHU\ LQ
FDVHV,QJURXS3&,ZDVSHUIRUPHGGD\VEHIRUH7$9,1RSHULSURFHGXUDOVWURNHVRUDFXWH
P\RFDUGLDOLQIDUFWLRQVRFFXUUHGGD\PRUWDOLW\ZDVSDWLHQWV
&RQFOXVLRQV 3UHOLPLQDU\ H[SHULHQFH VXJJHVWV VWDJHG RU VLQJOHVWDJH FRPELQHG LQWHUYHQWLRQDO
VWUDWHJLHVDUHVDIHLQKLJKULVNSDWLHQWV5HVXOWVPXVWEHFRPSDUHGWRRXWFRPHVDIWHUFRPELQHGVXUJLFDO
SURFHGXUHV/RQJHUIROORZXSDQGKLJKHUSDWLHQWQXPEHUVDUHQHHGHGWRYDOLGDWHWKLVDSSURDFK
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7UDQVFDWKHWHU$RUWLF9DOYH,PSODQWDWLRQ8VLQJ7KH/HIW6XEFODYLDQ5RXWH,V)HDVLEOH$QG
6DIH
0LFKHO:$9HUNURRVW+HOPXW5*HKOPDQQ/XF1R\H]$ULH3-YDQ'LMN+HQU\$YDQ
6ZLHWHQ3HWHU&.LHYLW
5DGERXG8QLYHUVLW\1LMPHJHQ0HGLFDO&HQWUH1LMPHJHQ1HWKHUODQGV
%DFNJURXQG9DVFXODUDFFHVVIRUWUDQVFDWKHWHUDRUWLFYDOYHLPSODQWDWLRQ7$9,LVXVXDOO\REWDLQHG
WKURXJKWKHIHPRUDOURXWH+RZHYHUPDQ\SDWLHQWVXQGHUJRLQJ7$9,KDYHDGYDQFHGDWKHURVFOHURWLF
GLVHDVHRIWKHDRUWDDQGLOLDFRIHPRUDODUWHULHVZLWKDQLQFUHDVHGULVNRIYDVFXODUFRPSOLFDWLRQVDQG
VWURNH$QDWRPLFDOO\ WKH OHIW VXEFODYLDQ DUWHU\PD\ EH DQ DWWUDFWLYH DOWHUQDWLYHZD\ IRU YDVFXODU
DFFHVV:HVWXGLHGWKHIHDVLELOLW\DQGVDIHW\RI7$9,XVLQJWKHOHIWVXEFODYLDQURXWH
0HWKRGV%HWZHHQ'HFHPEHUDQGDSULOWKLUW\WKUHHFRQVHFXWLYHSDWLHQWVXQGHUZHQW7$9,
XVLQJWKH&RUH9DOYH5HYDOYLQJ6\VWHP$OOSURFHGXUHVZHUHSHUIRUPHGXQGHUJHQHUDODQDHVWKHVLDE\
DQLQWHUYHQWLRQDOFDUGLRORJLVWDQGDFDUGLRWKRUDFLFVXUJHRQ3UHRSHUDWLYHDQJLRJUDSK\ZDVXVHGWR
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KWWSFRQWHQWRQOLQHMDFFRUJFRQWHQWYROB0HHWLQJ$EVWUDFWV
DVVHVVWKHSUHIHUUHGURXWHIRUYDVFXODUDFFHVV
5HVXOWV7$9,ZDVSHUIRUPHGXVLQJWKHOHIWVXEFODYLDQDUWHU\LQSDWLHQWV7ZRSDWLHQWVKDG
DSDWHQW/,0$E\SDVVJUDIWRQHKDGDOHIWVLGHGSDFHPDNHU7KHSURFHGXUDOVXFFHVVUDWHZDV
ZLWKDPHGLDQSURFHGXUHWLPHRIPLQXWHV7ZRSDWLHQWVKDGDORFDOGLVVHFWLRQRI
WKHOHIWVXEFODYLDQDUWHU\ZKLFKZDVVXFFHVVIXOO\VWHQWHG2QHSDWLHQWUHTXLUHGVXUJHU\IRUFDUGLDF
WDPSRQDGH7KLUW\GD\UDWHVRIGHDWKP\RFDUGLDO LQIDUFWLRQDQGVWURNHZHUH
DQGUHVSHFWLYHO\&RQFOXVLRQV7$9,XVLQJWKHOHIWVXEFODYLDQURXWHLVIHDVLEOHHYHQLQSDWLHQWV
ZLWKOHIWVLGHG,0$JUDIWVRUSDFHPDNHUV7KHSURFHGXUDOVXFFHVVUDWHZDVKLJKZKLOHSURFHGXUDO
WLPHVFRPSDUHIDYRXUDEO\ZLWKWKRVHUHSRUWHGIRUWKHIHPRUDOURXWHLQODUJHVHULHV7KHULVNRIGHDWK
DQG7$9,UHODWHGFRPSOLFDWLRQVZDVORZ7KHUHIRUH7$9,XVLQJWKHOHIWVXEFODYLDQURXWHPD\EHDQ
DWWUDFWLYHDOWHUQDWLYHIRUWKHVWDQGDUGIHPRUDODSSURDFKHVSHFLDOO\LQSDWLHQWVZLWKVHYHUHDRUWLFRU
SHULSKHUDOYDVFXODUGLVHDVH
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3UHGLFWLYH9DOXH2I(XURVFRUH,Q7KH,QGLFDWLRQ2I6XUJHU\7R3DWLHQWV:LWK6\PSWRPDWLF
$RUWLF6WHQRVLV
&DUOD5$JDWLHOOR*XLOOHUPR7ROHGR5LFDUGR0DUHQFKLQR-RVH*DED\&DUORV5RMDV0DWDV
$UWXUR&DJLGH/LOLDQD*ULQIHOG'DQLHO%HUURFDO
+RVSLWDO,WDOLDQRGH%XHQRV$LUHV%XHQRV$LUHV$UJHQWLQD
2EMHFWLYHV7RDVVHVVWKHYDOXHRI(XURVFRUHDVSUHGLFWRUIDFWRULQWKHGHFLVLRQPDNLQJSURFHVVRI
LQGLFDWLQJVXUJHU\WRSDWLHQWVZLWK6HYHUH$RUWLF6WHQRVLV6$6
0DWHULDODQG0HWKRGV5HWURVSHFWLYHDQDO\VLVRIWKHHOHFWURQLFFOLQLFDOUHFRUGVGDWDEDVHDW+RVSLWDO
,WDOLDQRGH%XHQRV$LUHVFRUUHVSRQGLQJWR-DQXDU\VWWKURXJK'HFHPEHUVW)URP
SDWLHQWVZLWK6$6WKRVHSDWLHQWVROGHUWKDQ\HDUVDQGDKLVWRU\RIVHYHUH$6DVRQO\YDOYH
GLVHDVH V\PSWRPDWLF IRU DQJRU G\VSQHD V\QFRSH RU KHDUW IDLOXUHZLWKRXW FRQFRPLWDQW FRURQDU\
GLVHDVHZHUHLGHQWL¿HG9DULDEOHVLQFOXGHGLQWKH(XURVFRUHZHUHHYDOXDWHGIRUWKHDVVHVVPHQWDQG
WKHFKDUDFWHULVWLFRIWKRVHSDWLHQWVWKDWXQGHUZHQWVXUJHU\YHUVXVQRQRSHUDWHGZHUHFRPSDUHGXVLQJ
WKH:LOFR[RQ0DQQ:KLWQH\WHVWIRUQXPHULFDQGRUGLQDOYDULDEOHVDQGWKH&KLVTXDUHRU)LVKHUWHVW
IRUGLFKRWRP\YDULDEOHV
5HVXOWV7KUHHKXQGUHGDQGWZHOYHSDWLHQWVZHUHDQDO\]HG1LQHW\WKUHHSDWLHQWVXQGHUZHQW
DRUWLFYDOYHUHSODFHPHQW1RVLJQL¿FDQWGLIIHUHQFHVZHUHIRXQGEHWZHHQRSHUDWHGDQGQRQRSHUDWHG
LQUHJDUGVWRJHQGHUPDOHYVS RUSUHYDOHQFHRIYDVFXODUGLVHDVHYV
S DFWLYHHQGRFDUGLWLVYVS XQVWDEOHDQJLQDYVS UHFHQW$0,
YVS RUHPHUJHQF\VXUJHU\YVS *URXSVYDULHGEHWZHHQRSHUDWHGDQG
QRQRSHUDWHGLQWHUPVRIDJHPHGLDQYVSSUHYDOHQFHRI32'YVS 
QHXURORJLFDO G\VIXQFWLRQ  YV  S   SUHYLRXV VXUJHU\  YV  S   UHQDO
IDLOXUH  YV S  FULWLFDO SUHRSHUDWLYH FRQGLWLRQ  YV  S  SXOPRQDU\
K\SHUWHQVLRQ ZLWK 363!PP+J   YV  S  DQG (XURVFRUH PHGLDQ  YV 
S:KHQ(XURVFRUHZDVLQFOXGHGDVDSUHGLFWLYHYDULDEOHLWZDVREVHUYHGWKDWDJHDVZHOODV
SUHYLRXVKHDUWVXUJHU\ZHUHLQGHSHQGHQWSUHGLFWRUVLQUHJDUGVWRWKHGHFLVLRQRILQGLFDWLQJVXUJHU\
WRHDFKLQFUHDVHGSRLQWLQ(XURVFRUHORJLVWLFWUDQVIRUPDWLRQWKH25IRUVXUJHU\ZDV&,
SWKH25IRUDJHSHUHDFK\HDUZDV&,SDQGWKH25IRUWKH
SUHVHQFHRISUHYLRXVKHDUWVXUJHU\ZDV&,S 
&RQFOXVLRQ/HVVWKDQRIRXUSRSXODWLRQZLWKV\PSWRPDWLF$6XQGHUZHQWVXUJHU\:HREVHUYHG
WKDWWKHGHFLVLRQWRRSHUDWHGHSHQGHGRQWKH(XURVFRUHDQGWKHSDWLHQW¶VDJHDVZHOODVWKHSUHVHQFHRI
SUHYLRXVKHDUWVXUJHU\
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%DOORRQ([SDQGDEOH7UDQVIHPRUDO3HUFXWDQHRXV7UDQVFDWKHWHU$RUWLF9DOYH,PSODQWDWLRQ
)RU(OGHUO\$VLDQV+RZ0DQ\:LOO%H(OLJLEOH%DVHG2Q8OWUDVRQRJUDSKLF$VVHVVPHQW2I
,OLRIHPRUDO'LPHQVLRQV"
3DXO7/&KLDP$QJHOD6.RK-LQQLH3KDQJ9LFWRU&KDR
1DWLRQDO+HDUW&HQWUH6LQJDSRUH6LQJDSRUH
2EMHFWLYH7KHWUDQVIHPRUDO7)DSSURDFKIRUWUDQVFDWKHWHUDRUWLFYDOYHLPSODQWDWLRQ7$9,KDV
HPHUJHG DV DQ DOWHUQDWLYH RSWLRQ LQ VHOHFWHG SDWLHQWV 7KH VPDOOHU$VLDQ SK\VLTXHPD\ OLPLW WKLV
WHFKQLTXHDVDGHTXDWHLOLRIHPRUDOVL]HLVUHTXLUHGWRDYRLGYDVFXODUFRPSOLFDWLRQV'DWDRQLOLRIHPRUDO
GLPHQVLRQVDPRQJ$VLDQVDUHODFNLQJ:HDLPWRHYDOXDWHWKHSURSRUWLRQ$VLDQSDWLHQWVZKRPD\EH
HOLJLEOHIRU7)7$9,EDVHGRQXOWUDVRQRJUDSKLFDVVHVVPHQWRILOLRIHPRUDOGLPHQVLRQV
0HWKRGV %DVHOLQH FKDUDFWHULVWLFV DQG YHVVHO GLPHQVLRQV RI FRQVHFXWLYH SDWLHQWV XQGHUJRLQJ
XOWUDVRQRJUDSK\RIWKHLOLRIHPRUDOYDVFXODWXUHEHWZHHQ2FWREHUWR0D\ZHUHUHYLHZHG
0RVW SDWLHQWV ZHUH XQGHUJRLQJ FDUGLDF VXUJHU\7KH PLQLPDO OXPLQDO GLDPHWHU 0/' DORQJ
WKH LOLRIHPRUDOYDVFXODWXUHRIHDFKVLGHZDV LGHQWL¿HGDQGWKHODUJHURI WKH WZRVLGHVZDVXVHGWR
GHWHUPLQHVXLWDELOLW\IRUFXUUHQW)PPRUWKHQHZ)PPGHYLFH
5HVXOWV7KHUHZHUHSDWLHQWVPHDQDJH\HDUVPDOHV0RVWSDWLHQWVKDG
FDUGLRYDVFXODUULVNIDFWRUKDGDQGUHVSHFWLYHO\7KHSURSRUWLRQRISDWLHQWVZKR
KDGYDVFXODWXUHPPRUPPLVVKRZQ7DEOH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&RQFOXVLRQV&XUUHQWGHYLFHVDUHQRWDSSURSULDWHIRUDWOHDVWWRRIHOGHUO\$VLDQSDWLHQWV
7KH VPDOOHU ) GHYLFH ZLOO LQFUHDVH WKH SURSRUWLRQ VXLWDEOH IRU 7) 7$9, )XUWKHU GHYLFH
LPSURYHPHQWVDUHUHTXLUHGWRH[WHQGWKLVWKHUDS\WRPRUH$VLDQSDWLHQWV
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7KH6XEFODYLDQ$FFHVV)RU7DYL:LWK7KH&RUHYDOYH%LRSURVWKHVLV6DIHW\$QG(I¿FDF\,Q
&RQVHFXWLYH3DWLHQWV
0DUFR'H&DUOR&ULVWLQD*LDQQLQL)%HGRJQL$0DU]RFFKL6.OXJPDQQ00DLVDQR$
5DPRQGR*38VVLD)(WWRUL$63HWURQLR
8QLYHUVLW\RI3LVD3LVD,WDO\3LVD,WDO\,VWLWXWR&OLQLFR6DQW¶$PEURJLR0LODQR,WDO\
0LODQR,WDO\&DUGLRORJ\,QVWLWXWH8QLYHUVLW\RI%RORJQD%RORJQD,WDO\%RORJQD
,WDO\2VSHGDOH1LJXDUGD&j*UDQGD0LODQR,WDO\0LODQR,WDO\6DQ5DIIDHOH0LODQR
,WDO\0LODQR,WDO\'HSDUWPHQWRI&DUGLDF7KRUDFLF6FLHQFHV3DGRYD,WDO\3DGRYD
,WDO\)HUUDURWWR+RVSLWDO8QLYHUVLW\RI&DWDQLD,WDO\&DWDQLD,WDO\6SHGDOL&LYLOL%UHVFLD
,WDO\%UHVFLD,WDO\
3XUSRVH 7UDQVFDWKHWHU DRUWLF YDOYH LPSODQWDWLRQ 7$9, LV D QRYHO RSWLRQ IRU SDWLHQWV ZLWK
VHYHUHDRUWLF VWHQRVLVDWKLJKVXUJLFDO ULVN$ OLPLWDWLRQ WR WKLV WHFKQLTXH LV WKHQHHG WR LQWURGXFH
D)VKHDWKLQDSHULSKHUDODUWHU\7KHVWDQGDUGDSSURDFKWKURXJKWKHFRPPRQIHPRUDODUWHU\
LV FRQWUDLQGLFDWHG LQ FDVH RI XQIDYRUDEOH LOLRIHPRUDO DQDWRP\ RU H[WHQVLYH GLVHDVH2XU DLPZDV
WRSURVSHFWLYHO\DVVHVV WKHVDIHW\DQGHI¿FDF\RI WKHWUDQVVXEFODYLDQDSSURDFKIRU7$9,ZLWKWKH
&RUH9DOYH0HGWURQLF0LQQHDSROLV01
0HWKRGV%HWZHHQ-XQHDQG1RYHPEHU7$9,ZLWKWKH&RUH9DOYHZDVSHUIRUPHGLQ
FRQVHFXWLYHSDWLHQWVDW,WDOLDQKRVSLWDOV$OOSDWLHQWVZHUHHQUROOHGLQDSURVSHFWLYHUHJLVWU\
5HVXOWV 7KH VXEFODYLDQ DSSURDFK ZDV XVHG LQ  FDVHV  7KH ORJLVWLF (XUR6&25( ZDV
VLJQL¿FDQWO\KLJKHU LQ WKHVXEFODYLDQYV IHPRUDOJURXS YV3 DVZHOO
DVWKHUDWHRISHULSKHUDODUWHU\GLVHDVHYV3SULRUFHUHEURYDVFXODUDFFLGHQW
YV3 DQGSULRUFRURQDU\DQJLRSODVW\YV3 3URFHGXUDO
VXFFHVVZDVREWDLQHGLQYVRIWKHVXEFODYLDQYVIHPRUDOJURXSVUHVSHFWLYHO\3 
ZLWKLQWUDSURFHGXUDOPRUWDOLW\RIYV3 7KHPRVWFRPPRQLQKRVSLWDOFRPSOLFDWLRQV
ZHUHDQHZOHIWEXQGOHEUDQFKEORFNYVVXEFODYLDQYVIHPRUDO3 DQGWKHQHHG
IRUSDFHPDNHUYV3 2QHIDWDOEOHHGLQJZDVWKHRQO\VSHFL¿FFRPSOLFDWLRQ
IRUWKHVXEFODYLDQDFFHVVQRYHUWHEUDORULQWHUQDOPDPPDU\LVFKHPLDQREUDFKLDOSOH[XVLQMXU\YV
RIPDMRUYDVFXODUFRPSOLFDWLRQVIRUWKHIHPRUDODSSURDFK3 $VXERSWLPDOSRVLWLRQLQJRI
WKH&RUH9DOYHVOLJKWO\WRRORZRUWRRKLJKZDVOHVVFRPPRQZLWKWKHVXEFODYLDQDSSURDFKYV
3 7KHOHDUQLQJFXUYHIRUWKHVXEFODYLDQDSSURDFKOHDGWRDZLGHUXVHRIORFDODQHVWKHVLD
DIWHUWKH¿UVWFDVHVIURPWR3 7KLUW\GD\PRUWDOLW\ZDVYVLQWKH
VXEFODYLDQYVIHPRUDOJURXSUHVSHFWLYHO\3 $FWXDULDOPRQWKVXUYLYDOZDVYV
LQWKHVXEFODYLDQDQGIHPRUDOSDWLHQWVUHVSHFWLYHO\3 $W\HDUDFWXDULDOVXUYLYDO
ZDVYVLQWKHVXEFODYLDQDQGIHPRUDOSDWLHQWVUHVSHFWLYHO\3 
&RQFOXVLRQV7KH VXEFODYLDQ DSSURDFK DSSHDUHG D IHDVLEOH DQG VDIH RSWLRQ IRU 7$9, SURYLGLQJ
H[FHOOHQWSURFHGXUDOVXFFHVVDQGORZLQKRVSLWDOFRPSOLFDWLRQUDWHV7KHUHIRUHWKLVDSSURDFKFDQEH
FRQVLGHUHGDYDOLGVWUDWHJ\LQSDWLHQWVZLWKFRQWUDLQGLFDWLRQVWRWKHIHPRUDODSSURDFK
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(DUO\,QÀDPPDWRU\3UR¿OH,Q3DWLHQWV8QGHUJRLQJ&RUHYDOYH,PSODQWDWLRQ)RU6HYHUH
$RUWLF6WHQRVLV&OLQLFDO$QG%LRFKHPLFDO0DUNHUV
1HG\%UDPELOOD0DULD//DXGLVD6DPXHOH3L]]RFUL6WHIDQLD/DQRWWH/XFD7HVWD5REHUWR$
/DWLQL6LOYLD&LUUL3DROR3DQLVL0DXUL]LR7XVD)UDQFHVFR%HGRJQL
,VWLWXWR&OLQLFR6DQW¶$PEURJLR0LODQR,WDO\
%DFNJURXQG+LVWRSDWKRORJLFDOVSHFLPHQVGXULQJDXWRSVLHVGHPRQVWUDWHGDQHQKDQFHGDQGHDUO\
LQÀDPPDWRU\ UHVSRQVH LQ SDWLHQWV SWVZLWK VHYHUH DRUWLF VWHQRVLVZKR XQGHUZHQW WUDQVFDWKHWHU
DRUWLFYDOYHLPSODQWDWLRQ7$9,E\PHDQVRI&RUHYDOYH5HYDOYLQJ6\VWHP&56$LPRIWKHVWXG\
LVWRHYDOXDWHWKHLQÀDPPDWRU\SUR¿OHLQSWVXQGHUJRLQJ7$9,ZLWK&56E\PHDQVRIVRPHFOLQLFDO
DQGELRFKHPLFDOPDUNHUV
0HWKRGV)URP-XQHWR0D\SWVZHUHWUHDWHGLQRXULQVWLWXWHZRPHQPHDQDJH
\HDUVHMHFWLRQIUDFWLRQORJLVWLF(XURVFRUH$OOSWVUHFHLYHGDQWLELRWLF
SURSK\OD[LVZLWKFHIWULD]RQHJUGDLO\7KHDQWLELRWLFWKHUDS\ZDVFRQWLQXHGGXULQJRQHZHHNDIWHU
WKHSURFHGXUH
5HVXOWV$WUHQGWRKLJKHUERG\WHPSHUDWXUH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LQWKH¿UVWKRXUVFRPSDUHGWRWKHSUHRSHUDWLYH
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